Introduction
The chorus frog genus Pseudacris (family Hylidae) is derived from a treefrog lineage that expanded from Central America and Mexico, giving rise to the North American sister genera Acris and Pseudacris (Smith et al. 2005) . The chorus frogs radiated within the United States to form at least 16 species during the period from straight distance), foot length (FoL; proximal edge of inner metatarsal tubercle to tip of longest toe), and snout angle (SA; [arcsine((head width / 2) / head length)] x 2).
To control for the effect of body size on morphometric variables, we plotted each variable against body size, fit a line to the data, and saved the residuals (the deviation of each individual point from the line along the y-axis). The residual data were used in place of the raw data for all further analyses. We examined morphometric data of the four species by constructing univariate box-and-whisker plots for the residuals of each variable and by conducting multivariate principal component analyses (PCA). The PCA analyses were performed to determine whether the four species differed in multivariate space and also to identify which characters are most important in separating the species. PC axes explaining up to 95% of the variation were used; all analyses were performed in JMP 5.1 (SAS Institute, Inc.).
Advertisement Call Analyses. We also examined advertisement call structure of each species. The species identity of each population was established based on genetic data (Lemmon et al. 2007b) . Geographically dispersed populations of Pseudacris feriarum (2 populations), P. maculata (1 pop.), P. nigrita (3 pops.), and P. sp. nov. (2 pops.) were examined ( Fig. 1 ; Appendix 2). A Sennheiser ME67 directional microphone was used FIGURE 1. Distributions of Pseudacris feriarum, P. fouquettei, P. maculata, and P. nigrita in the southern United States based on genetic data (Lemmon et al. 2007b) . Symbols indicate populations included in genetic analyses. The type locality of P. fouquettei is denoted with a star. Capital "C"s indicate populations analyzed for advertisement calls. Populations analyzed for morphometric data are not shown (see Appendix 1).
to record calls onto TDK MA90 metal bias tape cassettes with a portable Sony stereo cassette-recorder (WM-D6C). Calls were digitized using SoundEdit16 version 2 (Macromedia) under a sampling rate of 44100 Hz with a sample size of 16 bits. Calls were analyzed using SoundRuler (reviewed by Bee 2004 ; http://soundruler.sourceforge.net/) using the following settings: spectrogram FFT length 1024, Hanning window size 1024, amount of overlap between FFT samples 900 and power spectrum FFT length 2048. Call characters were either extracted from the raw data output or calculated from the raw data. The following five call variables were examined: call length (CL; duration of call from 10% maximum amplitude [call onset] to 10% maximum amplitude [offset] , call rate (CR; 1 / time from 10% maximum amplitude [onset] to 10% maximum amplitude [onset] for next call), call duty cycle (CDC; call length / call period), pulse number (PN; number of pulses), and call dominant frequency peak (DF; call dominant frequency at the call maximum amplitude). Two call characters (CL and CR) are significantly correlated with temperature, and therefore we corrected these variables to a common temperature of 14°C using species-specific slopes from linear regression analyses (EML unpub. data). We explored patterns in the call data by plotting univariate box and whisker plots of the raw data and by conducting PCA analyses as described above. Etymology: The specific epithet is a patronym for Martin J. "Jack" Fouquette, Jr., who studied Pseudacris in the 1960s and 1970s. His extensive unpublished field data were instrumental in efforts to elucidate the species diversity of chorus frogs.
Pseudacris fouquettei
Synonymy: A detailed history of Pseudacris nomenclature is available on the Amphibian Species of the World website (Frost 2007) .
Diagnosis: Pseudacris fouquettei is distinguished from other chorus frogs by 1) genetic data (Lemmon et al. 2007b; Gartside 1980) , 2) geographic distribution ( Fig. 1) , 3) advertisement call , and 4) to a lesser degree by morphological data . This small slender species, with a subacuminate snout, has a dorsal pattern of three medium to dark brown longitudinal stripes or rows of spots on a pale tan or gray ground color; a white labial stripe is present. FIGURE 2. Preserved specimens of Pseudacris feriarum, P. fouquettei, P. maculata, and P. nigrita (rows). Top (part 1) and side views (part 2) are shown. Three populations of each species are represented (columns). Specimens are described with localities and field numbers from left to right by species: Pseudacris nigrita Harrison Co., Mississippi TNHC 63594; Barnwell Co., South Carolina TNHC 62207; Brevard Co., Florida TNHC 62364; Pseudacris fouquettei East Baton Rouge Parish, Louisiana TNHC 62265 (holotype); Evangeline Parish, Louisiana TNHC 62278; Craighead Co., Arkansas TNHC 62264; Pseudacris feriarum Macon Co., Alabama TNHC 63128; Obion Co., Tennessee TNHC 62275; Chatham Co., North Carolina TNHC 62288; and Pseudacris maculata Douglas Co., Kansas TNHC 62377; Cache Co., Utah TNHC 62406 (juvenile); Warren Co., Iowa TNHC 63370. The black bar corresponds to 1 cm on the specimen. Pseudacris fouquettei can be distinguished from three broadly sympatric chorus frogs in the south-central United States using color pattern, morphology, and the terminal discs on the digits. Pseudacris crucifer typically has an "X" pattern on the dorsal surface, larger terminal discs, and is more arboreal. Pseudacris streckeri is larger and heavier-bodied and lacks terminal discs. In addition, both of these species have unpulsed singlenote advertisement calls compared to the pulsed call of P. fouquettei. Pseudacris clarkii typically has green spots or stripes on the dorsal surface, an interorbital triangle, and produces a much faster pulse-rate call (Conant and Collins 1998; E. Moriarty Lemmon, unpub. data) .
Pseudacris fouquettei can also be distinguished from three taxa with parapatric distributions: P. feriarum, P. maculata, and P. nigrita ( Fig. 1 ; Lemmon et al. 2007b) . Genetic data show that Pseudacris fouquettei is not closely related to the species in which it was formerly included (P. feriarum) or to P. maculata or P. triseriata. The new species instead forms the sister clade to P. nigrita ( Fig. 8 ; Lemmon et al. 2007b) . Pseudacris fouquettei (referred to as P. triseriata feriarum by Gartside [1980] ) is known to hybridize with P. nigrita in a narrow <20 km zone in the Pearl River floodplain along the border between Louisiana and Mississippi (Gartside 1980) . The two species are fixed for alternative alleles at two or more allozyme loci outside the hybrid zone, however, indicating species-specific differences between these taxa (Gartside 1980) . In addition, these taxa differ at 38 diagnostic SNPs in the 12S/16S mitochondrial gene region (27 P. fouquettei and 17 P. nigrita were examined; Lemmon et al. 2007b) . Average pairwise sequence divergence between the two species is comparable to genetic distances of other Pseudacris species pairs ( Fig. 8 ; GTR+G+I corrected p-distances for the 12S/16S mitochondrial region, with parameter settings derived from the mean of the posterior distribution from the Lemmon et al. [2007b] Bayesian analysis). Pseudacris fouquettei and P. nigrita also show a sharp cline in color pattern across this contact zone and are easily distinguished using this character outside of the zone (Gartside 1980; EML unpub. data Principal component analyses of call variables indicate that P. fouquettei does not overlap with P. feriarum along PCI (explains 47% of variance), which has high loadings of call rate and pulse number. The new species overlaps to a small degree with P. maculata and to a greater degree with P. nigrita along this axis. Pseudacris fouquettei overlaps with all three species along PCII (explains 27% of variance), which has high loadings of call duty cycle and call length ( Fig. 6 ; Table 2 ).
In congruence with previous studies, Pseudacris fouquettei overlaps morphologically with the parapatric taxa P. feriarum and P. nigrita. These three species are morphologically distinct from their more distant relative, P. maculata, with respect to head width, head length, eye width, tibia length, and femur length (Fig. 7) . Pseudacris fouquettei is more similar to its sister species, P. nigrita, in terms of head width and femur length, more similar to P. feriarum with regard to head length, intermediate between the two species with respect to snout angle and foot length, and nearly identical to both species in terms of snout length, eye width, tympanum diameter, and tibia-fibula length ( Fig. 7 ; Table 3 ).
Multivariate analyses of morphometric data indicate that P. fouquettei is essentially identical to P. feriarum and P. nigrita along PC1 (explains 53% of variance), which is dominated by head size and leg length variables. The three species are distinct from P. maculata along this axis. Pseudacris fouquettei is intermediate between P. feriarum and P. nigrita, however, along PC2 (explains 18% of variance), which is dominated by snout angle and foot length ( Fig. 6 ; Table 4 ). th-75 th quartiles, whiskers = maximum and minimum values after excluding outliers) showing advertisement call variation among Pseudacris fouquettei (fou), P. feriarum (fer), P. nigrita (nig), and P. maculata (mac). Five variables are presented: call rate, call length, dominant frequency, pulse number, and call duty cycle. Individuals analyzed are listed in Appendix 2. Fig. 7 . Analyses of call data were based on the five variables in Fig. 5 . Prior to analysis, morphological variables were averaged by population, such that each point on the graph represents a population. In contrast, points on the advertisement call graph represent individuals.
The color pattern of P. fouquettei closely resembles that of P. feriarum in terms of the three longitudinal stripes along the dorsal surface, although there is high inter-population variation in this character (Fig. 3) . Pseudacris fouquettei can be easily distinguished from P. nigrita, however, based on color pattern. The latter species has generally darker markings including a broken stripe or spotted pattern on the dorsal surface and wider, darker (tending to black), transverse bars on the legs (Figs. 2 and 3) .
Description: Male Pseudacris fouquettei attain a maximum snout-vent length of 30 mm, and females reach at least 27 mm. The head is slightly narrower than the body, and the top of the head is barely convex. In dorsal profile, the snout is acuminate and in ventral profile, it projects well beyond the tip of the lower jaw. The snout is long with slightly protuberant nostrils situated at a point about two-thirds of the distance from the anterior corner of the eye to the tip of the snout. The eyes are of moderate size and not protuberant. The canthus rostralis is rounded, and the loreal region is barely concave; the lips are moderately thick and not flared. A thin supratympanic fold extends posteriorly from the eye, above the tympanum, and downward to a point above the insertion of the arm. The fold barely obscures the upper edge of the tympanum, which otherwise is distinct and separated from the eye by a distance equal to about two-thirds of the diameter of the tympanum.
The arms are moderately long and robust; an axillary membrane is absent. A slight ulnar fold is present, with no rows of tubercles, and a distinct dermal fold is present on the dorsal surface of the wrist. The fingers are long and slender and bear discs that are only slightly wider than the fingers. The subarticular tubercles are moderately large and round, and none are bifid. The supernumerary tubercles are absent. A large almost bifid palmar tubercle is present. The prepollex is not enlarged and in breeding males does not bear a nuptial excrescence. No webbing is present on the hands. The legs are of moderate length and slender. A well-developed, flaplike inner tarsal fold extends the full length of the tarsus and connects to the inner metatarsal tubercle. An outer tarsal fold is lacking. The inner metatarsal tubercle is small, elliptical, and elevated. A smaller, conical outer metatarsal tubercle is present. The toes are long and slender; the small toe discs are slightly wider than the digits. The subarticular tubercles are large, round, and flattened in profile. A few supernumerary tubercles are barely evident on the proximal segments of the outer digits. The toes are webbed only basally between digits III and IV and between IV and V. th-75 th quartiles, whiskers = maximum and minimum values after excluding outliers) showing morphological variation among Pseudacris fouquettei (fou), P. feriarum (fer), P. nigrita (nig), and P. maculata (mac). Nine variables are presented: residual head width, residual head length, residual snout length, residual snout angle, residual eye width, residual tympanum diameter, residual tibia-fibula length, residual femur length, and residual foot length. Individuals analyzed are listed in Appendix 1.
The cloacal opening is directed posteriorly near the mid level of the thighs; a short transverse flap lies dorsal to the opening, and partially covers it. The skin on the dorsum is weakly granular, whereas that on the venter is strongly granular. The tongue is cordiform, shallowly notched posteriorly, and barely free behind. The dentigerous processes of the vomers are small rounded elevations that are widely separated medially and lie between the ovoid choanae. Two or three teeth are present on each process. The short elliptical vocal slits extend along the posterior two-thirds of the tongue to the angle of the jaws. The vocal sac is single, median, subgular, and greatly distensible.
Measurements of holotype: Adult male, morphometric data: SVL 27.38; SA 1.04; HW 9.30; HL 9.36; TD 1.72; EW 3.07; Snout 2.29; FeL 13.14; TL 14.07; FoL 13.60 mm; advertisement call data: DF 3273.05 Hz; CDC 0.37; CL 910.31 ms; CR 0.41 calls per sec; PN 13.50; genetic data: mitochondrial haplotype of the Pseudacris fouquettei clade (Lemmon et al. 2007b) .
Color in preservative:
The general coloration of Pseudacris fouquettei is light brown above with three darker brown stripes or three sets of elongate spots forming rows on the back. The dorsal surface ranges from light gray to tan. The markings on the back and transverse bars on the limbs vary from medium to dark brown. There is a dark brown to reddish-brown stripe from the nostril to the eye, which extends to the mid or posterior flank region. A white to cream labial stripe is present, and extends beneath the eye to just posterior to the tympanum. The venter is creamy white and may have some brown flecking in the pectoral and mid abdominal region. The eye has a dark pupil with a bronze-gold iris.
Color in life:
In life, the coloration is similar to that in preservative except the labial stripe is a bright iridescent white, the ground dorsal color may have a very slight pinkish hue, and the dorsal surface may have occasional brassy or gold flecking. Based on color photographs before preservation, paratypes TNHC 63471 and TNHC 63473 are tan to medium brown on the dorsal surface with three dark brown stripes that run longitudinally down the back of the frog. A broad dark reddish brown stripe runs laterally from the tip of the snout through the eye and tympanum to just anterior to the rear legs. A narrow bright white line runs laterally from the tip of the snout to the posterior end of the jaw just below the brown lateral stripe. Front and rear legs have dark brown transverse bars on a tan to medium brown background. The ventral surface is cream with several dark flecks. The throat is yellowish-brown.
Tadpoles: The tadpoles of this species have been described by Siekmann (1949;  referred to as Pseudacris triseriata feriarum). Trauth et al. (2004) show multiple photographs of P. fouquettei tadpoles (referred to as P. triseriata) at different developmental stages.
Variation: There is marked variation in color pattern types in our sample of twelve Pseudacris fouquettei from the type locality (East Baton Rouge Parish, Louisiana). Four exhibit a strong three-stripe pattern on the dorsal surface (TNHC 62267, 63471, 63477, and 63478), two show a three-stripe pattern with dark dots bounding the stripes (TNHC 63473 and 63475), four show a broken three-stripe pattern (TNHC 62265, 62266, 63472, and 63479), and two are patternless, except for markings on the legs (TNHC 63474 and 63476). An interorbital triangle is not present in any specimens. Dark transverse bars are present on the legs and vary in number from 2 to 15 among specimens. A dark brown stripe runs laterally from anterior to the nares to mid-flank, and a white labial stripe is present on all specimens. The ventral surfaces are generally cream, but some specimens have venters with scattered flecks of gray pigment. The vocal sac area is yellowish-orange with dark gray pigment (in males).
Other Pseudacris fouquettei populations are similar in color pattern, except that the stripe pattern is more consistent. In ten specimens from Craighead Co., Arkansas, all except one exhibit the solid three-stripe pattern (TNHC 62255-62264, not TNHC 62259, which shows a faint broken-stripe pattern). In twelve specimens from Newton Co., Texas, all specimens show a strong three-stripe pattern (TNHC 20691-20696 and TNHC 20698-20704 ; Appendix 1).
Ecology and natural history: Pseudacris fouquettei is a winter or early spring breeder that can be heard chorusing in temporary bodies of water from January to May. Breeding activity depends on amenable temper-atures (4°C to 21°C; nocturnal temperature of 10-18°C is optimal) and recent rainfall. Pseudacris fouquettei congregate to breed in ephemeral pools and ponds in a variety of habitats, ranging from forested areas to open fields. The species has successfully colonized wet roadside ditches throughout its range. Little is known about the activity of the species outside of the breeding season. Frogs disperse from breeding sites and presumably forage on small invertebrates like other trilling chorus frogs (Whitaker 1971) and range within an area of about 200 m from the breeding pool (Kramer 1973 (Kramer , 1974 . Pseudacris fouquettei is not ecologically limited to pine forest, as is its sister species, P. nigrita. Rather, the new species appears to tolerate a much broader range of environmental conditions. Distribution: Pseudacris fouquettei is distributed along the coast of the Gulf of Mexico from western Mississippi, Louisiana, and eastern Texas north to eastern Oklahoma (nearly to Kansas), Arkansas, and barely into southern Missouri ( Fig. 1; Lemmon et al. 2007b) .
FIGURE 8. Phylogeny of the trilling chorus frogs (clade within Pseudacris) based on Lemmon et al. (2007b) . Also shown are within-and between-species average pairwise genetic distances (GTR+G+I corrected p-distances) for the 12S/ 16S mitochondrial region, expressed as percentages. Pseudacris maculata and P. clarkii are represented with a single branch because these species are not reciprocally monophyletic.
Discussion
The description of Pseudacris fouquettei brings the currently recognized number of species in Pseudacris to 17 (Moriarty and Cannatella 2004; Recuero et al. 2006; Lemmon et al. 2007b) . Additional cryptic diversity may exist within several of these species, however, and further work must be done to determine whether the degree of divergence among these lineages merits recognition at the species level. Addressing these questions using morphological data may not be the best approach, as demonstrated by this study. The strong morphological conservatism among the taxa examined here and among other species of trilling Pseudacris (EML, unpub. data) suggests stabilizing selection on an ecologically efficient body form (e.g., Wake et al. 1983 ), which therefore is not useful for distinguishing species. The more effective approach, supported by the data presented here, would be to examine the degree of fine-scale behavioral, ecological, and genetic differences among lineages.
We have shown evidence for clear differences between the advertisement calls of Pseudacris fouquettei and P. feriarum, despite the morphological similarity of these taxa. Future work should identify the characters of the acoustic signal (e.g., pulse rate, dominant frequency, etc.) that are salient to females during species recognition, through preference experiments. These data can be used to determine the degree of prezygotic isolation (partial or complete) between species. Additionally, more work needs to be done to identify the specific location of the contact zone between the two species. Our genetic work indicates that this contact occurs in central Mississippi ( Fig. 1 ; Lemmon et al. 2007b) , but further analysis of genetic and acoustic data must be conducted to determine the fine-scale boundaries.
As first indicated by Gartside (1980) , strong genetic differences (both nuclear and mitochondrial) exist between Pseudacris fouquettei and its sister species P. nigrita. Hybridization does occur between these taxa in southeastern Louisiana and southern Mississippi. This hybrid zone is narrow both in depth and width relative to the distributions of the species. Additional work in the area by EML (unpub. data) found the area of the hybrid zone has not increased substantially during the 27 years since publication of Gartside (1980) , suggesting that selection against hybrids is preventing formation of a hybrid swarm. Outside of the contact zone, the two species can be readily distinguished based on color pattern, and the two color-pattern groups are reciprocally monophyletic (Lemmon et al. 2007b) . Within the hybrid zone, morphological intermediates may be found, representing first-generation and more advanced hybrids (Gartside 1980; EML, unpub. data) .
Our data are consistent with the findings of Smith and Smith (1952) , who found a steep morphological gradient between populations of P. fouquettei and P. maculata (referred to as P. nigrita feriarum and P. n. triseriata, respectively) in northern Oklahoma and northern Arkansas. Populations north of this region (P. maculata) have relatively smaller heads and shorter legs than populations to the south (P. fouquettei). It is unknown whether these two species hybridize in nature. If the degree of introgression is low or non-existent, however, these morphological characteristics should be useful for diagnosing species within as well as outside of the contact zone.
In summary, we describe, diagnose, and define a new species of chorus frog, Pseudacris fouquettei, based on behavioral, morphological, and genetic differences. This species is native to the south-central United States and is common throughout its distribution. Although previously confused with other chorus frogs, P. fouquettei can be distinguished in the field from sympatric species using color pattern and morphology and from parapatric species using advertisement calls, morphology, and color pattern. Pseudacris fouquettei is distinct from parapatric P. feriarum in terms of advertisement call, from P. maculata with respect to morphology, from P. nigrita with regard to color pattern, and from all species in terms of genetic data.
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